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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jantz U.S. 
Patent Number: 5,944,838 (hereinafter referred to as "Jantz".) 

3. Referring to claim 1, Jantz teaches a method of controlling a failover process in a data 
storage system including a host, a host bus adapter, a communication fabric including data paths, 
and standby and active storage controllers, comprising: detecting with the host bus adapter [see 
column 1 - lines 25-48, 'RDAC; column 5 - lines 28-41] a failover condition [see column 2 - 
lines 19-33]; responsive to the detecting, operating the host bus adapter to match the failover 
condition to a particular failover action in a failover rule set [see column 8 - lines 45-67; column 
9 - 10-67]; and performing with the host bus adapter the matched failover action [see column 8 - 
lines 45-67; column 9 - 10-67, 'RDAC'] although, Jantz does not explicitly set forth the 
limitation of detecting failover condition with a host bus adapter. Jantz teaches to perform 
detecting failover condition with a software module called "RDAC" that may be operable within 
a host bus adapter [see column 1 - lines 25-48] to enable it to encompass control of a larger 
number of I/O path elements in its failure recovery techniques. 

One of ordinary skill in the art would have clearly recognized that it was quite 
advantageous for the host bus adapter of the Jantz to detect failover condition and responding to 
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the failover condition to encompass control of a large number of I/O path elements in its failure 
recovery techniques. It is for this reason that one of ordinary skill in the art would have been 
motivated to implement failover detecting module onto the host bus adapter in order to 
encompass control of a large number of I/O path elements in its failure recovery techniques. 

4. Referring to claim 2, the method of Jantz as modified above in claim 1 , teaches that the 
detecting, operating, and the failover action performing are completed without acts initiated by 
the host [see column 1 - lines 25-48, 'RDAC'.] 

5. Referring to claim 3, the method of Jantz as modified above in claim I, Jantz teaches 
that the detecting includes identifying a particular failure type and wherein the particular fail 
over action is selected from an action subset corresponding to the particular failure type [see 
column 1 - lines 25-48, 'RDAC; column 2 - lines 19-33.] 

6. Referring to claim 4, the method of Jantz as modified above in claim 1 , Jantz teaches 
that the failure type is selected from the group consisting of inter-controller link down, the active 
storage controller failed, the standby controller failed, an active path failed, and a standby path 
failed [see column 2 - lines 19-33.] 

7. Referring to claim 5, although the method of Jantz as modified above in claim 1, 
teaches to detecting with the host bus adapter a failover condition, Jantz is silent about prior to 
the performing, determining with the host bus adapter if all active paths have failed and if all 
active paths determined failed, skipping the failover action performing when the host bus adapter 
determines either all other available paths have failed or a standby path is marked as unusable. 
However, this feature is deemed to be inherent to the Jantz system as lines 19-33 of column 2, 
lines 45-67 of column 8 and lines 10-67 of column 9 teaches to determine a failover condition 
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and in response to the failover condition rerouting data through an alternate rout. If all the routs 
have failed then the system would not be able reroute the data, therefore it would have to skip the 
performance of the failover action. 

8. Referring to claim 6, the method of Jantz as modified above in claim 1 teaches, further 
including after the failover action performing, operating the host bus adapter to initiate failback 
when a controller in a preferred slot is replaced, when the controller in the preferred slot is 
rebooted, and when unusable paths become usable [see column 7 - lines 5-24.] 

9. Referring to claim 7, the method of Jantz as modified above in claim 1 teaches to use 
multiple paths to transmit/receive data between the host and the storage devices [see column 5 - 
lines 28-41] however, Jantz is silent on performing load distribution with the host bus adapter 
between the host and the controllers. 

It would have been obvious to one of ordinary skill in the art at the time of applicant's 
invention that it was old and well known in the computer art to get the advantage of saving 
valuable resources by using multiple paths to balance load of incoming and outgoing data by 
distributing it over multiple paths. It would have been obvious to one of ordinary skill in the art 
at the time of applicant's invention to perform load distribution with the host bus adapter to get 
this advantage. 

10. Referring to claims 8 and 19, Jantz is silent about enforcing with the host bus adapter 
anti-thrashing rules comprising preventing the performing from being completed more than set 
number of times per pre-set monitoring interval. 

It would have been obvious to one of ordinary skill in the art at the time of applicant's 
invention that an anti-thrashing was an old and well-known type of safeguard. It would have 
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been obvious to one of ordinary skill in the art at the time of applicant's invention to implement 
anti-thrashing safeguard to prevent the system from falling into an endless loop. 
1 1 . Referring to claim 9, Jantz teaches a host bus adapter for managing failover and fallback 
processes [see column 1 - lines 25-48, 'RDAC; column 7 - lines 5-24] within a data storage 
system having a host server, a communication fabric [see figure 1 - elements 104, 105, 106; 
column 5 - lines 8-41], at least one active storage controller [see figure 1 - element 110], and at 
least one standby storage controller [see figure 1 - element 1 12 ], comprising: a connector 
linking the host bus adapter to a processor of the host server [see figure 3 - element 304] ; a port 
linking the host bus adapter to the communication fabric configured for transmitting and 
receiving digital information [see figure 3 - elements 302, 304, 312]; and a failover mechanism 
detecting a redundancy failure in the data storage system and in response, initiating failover 
actions [see column 1 - lines 25-48, 'RDAC; column 8 - lines 45-67; column 9 - 10-67, 
'RDAC'] although, Jantz does not explicitly set forth the limitation of detecting failover 
condition with a host bus adapter. Jantz teaches to perform detecting failover condition with a 
software module called "RDAC" that may be operable within a host bus adapter [see column 1 - 
lines 25-48] to enable it to encompass control of a larger number of I/O path elements in its 
failure recovery techniques. 

One of ordinary skill in the art would have clearly recognized that it was quite 
advantageous for the host bus adapter of the Jantz to detect failover condition and responding to 
the failover condition to encompass control of a large number of I/O path elements in its failure 
recovery techniques. It is for this reason that one of ordinary skill in the art would have been 
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motivated to implement failover detecting module onto the host bus adapter in order to 
encompass control of a large number of I/O path elements in its failure recovery techniques. 

12. Referring to claim 10, the host bus adapter of Jantz as modified above in claim 9, 
teaches that the failover actions are selected by the failover mechanism from a failover rule set 
[see column 2 - lines 19-33.] 

13. Referring to claim 11, the host bus adapter of Jantz as modified above in claim 9, 
teaches that the failover mechanism is further configured to determine at the time of the 
detecting, operating conditions within the data storage system, to determine whether the 
operating conditions match a set of failover conditions, and if matching, to select the failover 
action corresponding to the operating conditions [see column 2 - lines 19-33; column 1 - lines 
25-48, <RDAC\] 

14. Referring to claim 12, the host bus adapter of Jantz as modified above in claim 9, 
teaches that the failover conditions are specific to the detected redundancy failure [see column 2 
- lines 19-33; column 1 - lines 25-48, 'RDAC; column 8 - lines 45-67; column 9 - 10-67, 
'RDAC'.] 

15. Referring to claim 13, the host bus adapter of Jantz as modified above in claim 9, 
teaches that the failover mechanism presents a single logical unit number (LUN) entity to 
operating system device drivers in the host processor that is discoverable a plurality of times [see 
column 5 - lines 42-52; column 6 - lines 26-38] and wherein the failover actions are initiated 
without prior communication with the host processor [see column 1 - lines 25-48, 'RDAC'.] 

16. Referring to claim 14, Jantz teaches a data storage system with redundant data storage, 
comprising: a host computer device with a processor running operating system devices drivers 
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[see figure 1 - element 104; figure 3 - element 302; column 6 - lines 57-61]; a communication 
fabric for carrying digital data signals [see figure 1 - elements 105, 106]; an active controller 
controlling access by the host computer device to data storage devices [see figure 1 - element 
1 10 ]; a standby controller controlling access by the host computer device to the data storage 
devices [see figure 1 - element 112]; and a host bus adapter linked to the host processor and the 
communication fabric for selecting a path through the communication fabric to one of the active 
and standby controllers for providing the operating system device drivers with access to the data 
storage devices, wherein host bus adapter is configured to initiate a failover action selected from 
a set of failover actions [see figure 3 - elements 302, 304, 312; column 1 - lines 25-48, 'RDAC; 
column 8 - lines 45-67; column 9 - 10-67, 'RDAC; figure 1 - elements 104, 105, 106; column 
5 - lines 8-41] although, Jantz does not explicitly set forth the limitation of detecting failover 
condition with a host bus adapter. Jantz teaches to perform detecting failover condition with a 
software module called "RDAC" that may be operable within a host bus adapter [see column 1 - 
lines 25-48] to enable it to encompass control of a larger number of I/O path elements in its 
failure recovery techniques. 

One of ordinary skill in the art would have clearly recognized that it was quite 
advantageous for the host bus adapter of the Jantz to detect failover condition and responding to 
the failover condition to encompass control of a large number of I/O path elements in its failure 
recovery techniques. It is for this reason that one of ordinary skill in the art would have been 
motivated to implement failover detecting module onto the host bus adapter in order to 
encompass control of a large number of I/O path elements in its failure recovery techniques. 
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17. Referring to claim 15, the data storage system of Jantz as modified in claim 14, teaches 
that the host bus adapter detects a potential failure in redundancy and determines whether to 
initiate the failover action by determining whether failover operating circumstances and failover 
operating conditions for the potential failure are satisfied [see column 2 - lines 19-33; column 1 
-lines 25-48, 'RDAC'.] 

1 8. Referring to claim 16, the data storage system of Jantz as modified in claim 14, teaches 
that the failover operating circumstances require when an active path in the communication 
fabric fails that at least one path to the controllers is available and that a path to the standby 
controller is usable [see column 2 - lines 19-33; column 1 - lines 25-48, 'RDAC 5 .] 

19. Referring to claim 17, the data storage system of Jantz as modified in claim 14, teaches 
that the initiated failover action is selected from the set of failover actions based on existing ones 
of the failover operating conditions [see column 2 - lines 19-33; column 1 - lines 25-48, 
'RDAC'.] 

20. Referring to claim 18, the data storage system of Jantz as modified in claim 14, teaches 
that the data storage devices are grouped into subsets [see figure 1 - element 1 16; see column 5 - 
lines 42-52; column 6 - lines 26-38] and wherein the host bus adapter is configured to perform 
the failover action for the subsets when a particular storage device within the subset requires the 
failover action [see column 1 - lines 25-48, 'RDAC .] 

2 1 . Referring to claim 20, the data storage system of Jantz as modified in claim 1 4, teaches 
that the host bus adapter presents a single logical unit number (LUN) entity to each of the 
operating system device drivers that is discoverable multiple times [see column 5 - lines 42-52; 
column 6 - lines 26-38.] 
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Response to Arguments 

22. Applicant's arguments with respect to claims 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

23. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following documents have been made record of to further show the state of the 
art as it pertains to systems with failover and failback firmware: 

a. Tawil et al. U.S. Patent Number: 6,625,747 

b. Deitz et al. U.S. Patent Number: 6,578,158 

c. Beardsley et al. U.S. Patent Number : 6,061 ,750 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Niketa I. Patel whose telephone number is (703) 305 4893. The 
examiner can normally be reached on M-F 8:00 A.M. to 5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey A. Gaffin can be reached on (703) 308 3301 . The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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